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AMENDMENTS TO THE CLAIMS 
Pre&enteU below is a conipleto set of claimsi with current status indiculorfe. 

1 . (currently amended) A catheter for use during treatment of biological tissue 
within a biological organ having fluid flowing therethrough, said catheter conipiising: 

a shaft having a distal segment adapted lo be positioned in the biological organ, the distal 
segment having a tissue-contacting area intendod to i ^u iua t t biological tiofluo m<\ Q fluid 
conmrtinc nr^n inr^r^^^ u^nr . r^t^^c^x fhQ fiiAid and a fluid-contacting area spaced apart from the 
tissue-contacting area, wherein the space between th e two areas allows for the tissue-contacting 
area to contact the biological tissue while the fluii UmnLactipp area conUiCts the fluid flowing 
through the organ: 

at least one pressure sensor associated with the distal segment and positioned within the 
tissue-contacting ai^a, the pressure sensor adapted to provide pressure data indicative of the 
pivssuie exerted on the distal segment at or near the pressure sensor; and 

at least one flow sensor positioned within ihe tluid-contacting urea and adapted to 
provide flow-rate data indicative of the flow rate of the fluid through the biological organ- 

2. (original) The catheter of claim I further comprising an electrode system at the 
distal segment, the electrode system adapted to transmit energy to the biological tissue; 

3. (original) The catheter of claim 2 wherein the electrode system comprises at least 
one electrode and the at least one pressure sensor is located on the electrode, 

4, (original) The catheter of claim 2 wherein the electrode system comprises at least 
one electrode and the at least one pressure sensor is located on the shaft adjacent the electrode, 

5, (original) The catheter of claim 2 wherein the electrode system comprises a 
plurality of band electrodes, a plurality of which have a pressure sensor associated Therewith. 

6, (original) The catheter of claim 5 wherein the pressune sensors are located on the 
band electrodes. 
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7. (original) The catheter of claim 5 wherein the pressure sensors are located on the 
shaft between adjacent band electrodes, 

8. (original) The catheter of chum 2 wherein the elccti'ode system comprises a 
plurality of band electrodes arranged in a linear urray and the at \&m one pressure sensor is 
located on the shaft neur the longitudinal center of the array. 

9. (previously canceled) 

10. (previously canceled) 
IL (canceled) 

12. (canceled) 

13. (currently amended) The catheter of claim 1 clai m 2 wherein the electrode 
system comprises a plurality of band electrodes, a plurality of which have a flow sensor 
associated therewith. 

14. (original) The catheter of claim I :^ wherein the flow sensors arc located on the 
band electrodes. 

15. (original) The catheter of claim 1 3 wherein the flow sensors are located on the 
shaft between adjacent band electrodes. 

16. (currently amended) The catheter of c l aim 4 claim 2 wherein tlie electrode 
system comprises a plurality of band electrodes arranged in a linear lutay and the at least one 
flow sensor is located on the shaft near the longitudinal center of the array, 

17. (previously presented) The catheter of claim I further comprising at least one 
temperature sensor associated with the distal segment and positioned within the tissue-contacting 
area, the temperature sensor adapted to provide lemperatun? data indicative of the temperature at 
the interface between the temperature sensor md the tissue. 
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18. (currenUy amen4ed) The catheter of clyjm 17 further com prising an electrode 
system at the distal segment, wherein the electrode system comprises a! least one electrode and 
the at least one temperature sensor is located on the electrode. 

19. (tunently amended) The catheter of clmm 17 further comp risinp an electrode 
t;vstem at the distal sepnnent, wherein the elecimdii system comprises u plurality of band 
electrodes, a plurality of which have at least one temperature sensor located thereon. 

20. (previously presented) A system for applying energy lo biological tissue within a 
biological organ having fluid flowing therethrough, said system comprising: 

a generator for providing energy; 

a catheter carrying an electrode system ui its distal segment, the distal segment having a 
tissue-contacting area adapted to be positioned in the biological organ and intended to contact the 
biological tissue, and the electrode system adapted to receive energy from the generator; 

at least one pressure sensor associated with the distal segment, located within the tissue- 
contacting area and adapted to provide pressure data indicative of the pressure exerted on the 
distal segment at or near the pressure sensor; and 

a processor responsive to the pressure data and configured to analyze the pressure data 
and provide an indication of contact between the distal segment at or near the pressure sensor 
and the tissue, wherein the indication comprises a visual display of a degi^e of electrode/tissue 
contact. 

21. (original) The system of claim 20 wherein the processor is adapted to: 
convert the pressure data to a measured pressure value; 

compare the measured pressure value to a reference pressure value indicative of adequate 
contact between the distal segment at or near the pressure sensor and the tissue; and 
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22. (original) The system of clttim 20 wherein the pix)cessor is adapted to: 
convert the pi-essui^ data to a meusureU pressure value; 

determine the percentage difference between u reference pressure value and the measured 
pressure value, the reference pressure value indicative ot ihe pressun^ on the distal segment at or 
near the pressure sensor when the distal segment is positioned in the biological fluid; and 

compare the percentage difference to a plurality of predetermined contact assessment 
criteria and provide an indication nesull, the criteria and resulis comprising, for a percentage 
difference of at least approximately 75%, indicating substantially complete contact, for a 
percentage difference in the appmximate range between 25% and 75%. indicating partial contact, 
and for apeicentagc difference less than approximately 20%, indicating no contact. 

23. (original) The system of claim 20 wherein the pressure data comprises a 
sequence of pressure values indicative of the pressure on the distal segment over a period of time 
and the processor is adapted to monitor the sequence of pressure values for variations indicative 
of contact between the distal segment at or near the pressure sensor and the ussue. 

24. (original) The system of claim 23 wherein the processor is adapted to: 
determine an average pressure value bused on the sequence of pressure values; 
calculate the standani deviation of the pressure values relative the average pressure; 
calculate a deviation percentage; 

compare the deviation percentage to a plurality of predeteimined contact assessment 
criteria; and 

provide an indication result, the criteria and results comprising, for a deviation percentage 
at least approximately 75%. indicating substantiiilly complete contact* for a deviation percentage 
in the approximate range between 20% and 75%, indicming partial contact; and for a standitrd 
deviation percentage less than approximately 20%, indicating no contact. 
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25. (original) The system of claim 20 wherein: 

the distal segment has a fluid-cont^ting aiea intended co conuci the fluid and the system 
further comprises at least one flow sensor positioned within the fluid-contacting area and adapted 
to provide flow-rate data indicative of the flow rule of the fluid through the biological organ; and 

the processor is adapted to receive the flow rate information, process the flow rate 
information to assess whether the fluid-flow rate is high or low and control the generator such 
that the generator provides energy of a first level lo the electrode system during periods of high 
fluid-flow and energy of a second level, less than the first level, during periods of low fluid-flow, 

26. (original) The system of claim 25 wherein the processor is adapted to control the 
generator to increase the energy level to the firisi energy level at the beginning of the high flow 
period and to deci^a&e the energy level to the second energy level toward the end of the high 
flow period and before the beginning of the next low flow period. 

27. (original) The system of claim 30 wherein: 

the distal segment has a fluid-contacting area intended to contact the fluid and the system 
further comprises at least one flow sensor positioned within the fluid-contacting area and adapted 
to provide flow-rate data indicative of the flow rate of the fluid through the biological organ; and 

the processor is adapted to control the generator such that the generator provides energy 
to the electrode system based on the flow-rate data. 

28. (original) The system of claim 27 wherein a preset flow rate and a maximum 
energy level are progranruned into the processor and the processor is adapted to: 

compare the measured flow rate lo the {iresei flow rate; 

set the provided energy level to the maximum energy level when the measun^d flow rate 
is greater than or equal to the preset flow rate; and 

determine the rate of reduction of the mea.sured flow rate relative to the preset flow rate 
and set the provided energy level to a value less ihun the maximum energy level, the provided 
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level being a multiple of the majcimum energy level, the multiple being set based on Ihe 
determined reducrion rate when the measured lluw rate \ii \c&h than ihc preset flow rate. 

29. (original) The system of claim 20 further comprising: 

a temperature sensor adapted to provide temperature signals to the processor, the signals 
indicative of the temperature at the electrode system; 

wherein the pnx?essor is adapted to decermine the temperature at the electrode system 
baaed on the temperature signals and to control ihe generator such ihut the level of energy 
applied to the electrode system maintains the temperature of the electrode system at or near a 
target temperature. 

30. (previously presented) A system for assessing the adequacy of contact between 
an electrode and biological tissue within a biological orgun having biological fluid therein, said 
system comprising: 

a piessuTT5 sensor configured to provide a reference pressure indicative of the pressu re at 
the electrode when die electrode is positioned in (he biological fluid and configured to provide an 
assessment pressure indicative of the pressure at the electrode when the electrode is positioned 
proximal the biological tissue; and 

a pix)cessor responsive to the reference and assessment pressure signals and configured to 
analyze the pi«ssuT« signals and indicate the stale of electrode/tissue contact, wherein the 
indication comprises a visual display of a degree of elecirode/tisswc contact. 

3 1 . (original) The system of claim 30 wherein the processor is adapted to: 

CD 

determine the percentage difference between the refeiience pressure and the assessment SS^ 
pressure; and ^> 

compare the percentage difference to a plurality of predetermined contact assessment 
criteria and provide an indication result, the criteria and results comprising, for a percentage Q 
difference of at least approximately 75%, indicating substantially complete electrode/tissue 
contact, for a percentage difference in the appn>ximale range between 20% and 75%, indicating 
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partial elcotrode/ti&sue coniaci. and for a percenlage difference less than approximately 20%, 
indicating no electrode/tissue contact. 

32. (original) The system of claim 30 wherein the pressure sensor is located on the 
electrode, 

33. (original) The system of claim 30 wherein the pressure sensor is located adjacent 
the electrode. 

34- (original) A method of assessing (he adequacy of contact between an electrode 
and biological tissue within a biological organ having biojogical fluid therein, said method 
comprising: 

positioning the electrode in the biological fluid; 

obtaining a refei^nce pressure value indicative of the pressure exerted on a region on or 
near the electrode; 

moving the electrode to a position proximal the biological tissue; 

obtaining an assessment pressure value by measuring the pressure exerted on the region 
on or near the electrode; 

analyzing the assessment pressure and ihe reference pressure; and 
indicating the state of electrode/tissue contact. 

35, (original) The method of claim 34 wherein analyzing the assessment pressure 
and the reference piessure comprises calculating ihe percentage difference between the two and 
indicating the state of electrode/lissMC contact comprises: 

when the percentage difference is at leusi appmximuiely 75%, indicating substantially 
complete electrode/tissue contact; 

when the percentage difference is in the approximate range between 20% and 75%, 
indicating partial electrode/tissue contact; and 
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when the percentage difference is less ihun approximately 20%, indiciiiting no 
electrode/tissue contoct. 

36. (original) The method of clttjm 34 wherein the reference pressure value is the 
average of a plurality of reference pressure vuIuch obtained during u given tinae period. 

37. (originiU) The method of claim 34 wherein the asijessment pressure value is the 
average value of a plurality of assessment pretisure values obtained during a given time period. 

38. (original) A system for assessing the adequacy of contact between an electrode 
and biological tissue within a biological organ having biological fluid therein, said system 
comprising: 

an pressure sensor configuj-ed to provide aaseasment pressure values indicative of the 
pressure at the electrode; and 

a processor adapted to: 

sample a sequence of pressure values for a given time period; and 

monitor the sequence of pressure values for variations indicative of 
electrode/tissue contact. 

39. (original) The system of claim 38 whetiein the procesHor is adapted to: 
determine an average pressure value bused on a plurality of the pressure values; 
calculate the standard deviation of the pressure values relative the average pressure ; 

GO 

^ . CD 

calculate a deviation percentage; £^ 

compare the deviation percentage to a pluiality of predetermined contact assessment 
criteria; and Q 
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provide an indication result, the criteria and results comprising, for a deviation percentage 
at least approximately 75%, indicating substantially complete electrode/tissue contact, for a 
deviation p6Tx:enta£e in the approximate range between 25% and 75%, indicating partial 
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electrotle/tissue coniact; and for a standurd devialion percentage less than approximately 20%, 
indicating no electrode/tissue coniact. 

40. (original) The system of claim 1^8 wherein the pressure sensor is located on the 
electrode. 

41 . (original) The system of claim 38 wherein the pressure sensor is located adjacent 
the electrode. 

42. (original) A method of assessing the adequacy of contact between an ejectrode 
and biological tissue within a moving biological organ having biological fluid therein, said 
method comprising : 

positioning the electrode proximal the biological tissue; 

obtaining a sequence of pressure values by periodically measuring the pressure at the 
electrode during the time period; and 

monitoring the sequence of pressure values for variations indicative of electrode/tissue 
contact. 

43. (original) The method of claim 42 wherein monitoring the sequence of pressure 
values for variations indicative of electrode/tissue contact comprises: 

obtaining an average pressure value based on a plurality of the pressure values; 

calculating the standard deviation of the pressure values relative the average pressure; 

calculating a deviation percentage; 

when the deviation percentage is at least approximately 75%, indicating substantially 
complete electrode/tissue contact; 

when the deviation percentage is in the approximate range between 20% and 75%, 
indicating partial electrode/tissue contact; and 
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when the deviation percentage is less ihan approximuiely 20%. indicuting no 
electrode/U&sue contact. 

44. (currently amended) A method of assessing the adecjimcy of contact between a 
plurality of electrodes and biological tissue within a biological organ having biological fluid 
therein, said method comprising: 

obtaining a reference pressure value for each electrode by: 

positioning the plurality of electrodes in the biological fluid; and 
measuring the pressure exeited at each electrode by the biologic«iJ fluid; 

moving the plurality of electrodes to a ]K>.siiion proximal the biological tissue; and 

for each electrode: 

obtaining an assessment pressuixs value by measuring the pressure exerted at each 

electrode; 

analysing the assessment imp e danc e pressure and the reference impedance 

pressure : and 

indicating the state of electrode/tissuiis contact. 

45, (previously presented) A sysicni for applying energy to biological tissue within a 
biological organ having fluid flowing therethnmgh. said system comprising: 

a generator for providing energy; 

US 

a catheter cajrying an electrode system ul its distal segment, the distal segment having a ^ 
tissue-contacting area adapted to be positioned in the biological organ und intended to conmct the SfJ. 
biological tissue, the electrode system adapted to receive energy from the generator; ^> 

at least one pressure sensor associated with the distal segment, located within the tissue- 
contacting area and adapted to provide pressure data indicative of the pressure exerted on the Q 
distal segment at or near the pressure sensor; und 
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a processor responsive to the pressure daia and configured to unalyze the pressure data 
and provide an indicaiion of contact between the distal segnfient at or near the pressure sensor 
and the tissue; wherein the pn)cessor is adapted ii>: 

convett the pressure data to a nfieusured pressure value; 

determine the percentage difference between a reference pressure value and the 
measured pressure value, the reference pressure value indicative of the pressure on the distal 
segment at or near the pressure sensor when the distal segment is positioned in the biological 
tluid; and 

compare the pen^entage difference to a plurality of predetermined contact 
assessment criteria and provide an indication result, the criteria and results comprising, for a 
pen:entage difference of at least approximately 7.1%. indicating substantially complete contact, 
for a percentage difference in the approximate range between 25% and 75%, indicating partial 
contact, and for a percentage difference less than approximately 20%» indicating no contact. 

46. (previously presented) A system lor applying energy to biobgical tissue within a 
biological organ having fluid flowing therethrough, said system comprising: 

a generator for providing energy; 

a catheter carrying an electrode system at its distal segment, the distal segment having a 
ti5sue*contacting area adapted to be positioned in the biological organ and intended to contact the 
biological tissue, the electrode system adapted to receive energy from the generator; 

at least one pns&sure sensor associated wiih the distal segment. located within the tissue- 
contacting area und adapted to provide presiiurc data indicative of the pressure exerted on the 
distal segment at or near the pressure sensor; and 

a processor responsive to the pressure data und configured to analyse the pressure dm 
and provide an indication of contact between the distal segnneni at or near the pressure sensor 
and the tissue; 
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wherein the pressure data comprises a sequence of pn^ssure valueii indicadve of (he 
pmssure on the distal segnient over a period of time and the processor is adapted to monitor the 
sequence of pressure values for variations indicative of contact betw^een the distal segment at or 
near the pressure sensor and the tissue. 

47, (previously presented) A system for applying energy to biological tissue within a 
biological organ having fluid flowing thereihixjugh, said system comprising: 

a generator for providing energy: 

a catheter carrying an electrode system ul its distal segment, the distal segment having a 
tissue-contacting area adapted to be positioned in the biological organ and intended to contact the 
biological tissue and a fluid-contacting area iniencled to contact the fluid, the electrode system 
adapted to receive energy from the generator; 

at least one pi^ssure sensor associated with the distal segmeni, located within the tissue- 
contacting area and adapted to provide pressure data indicative of the pressure exerted on the 
distal segment at or near the pressure sensor; 

at least one flow sensor positioned within the fluid-contacting urea and adapted to 
provide flow-rate data indicative of the flow rate of the fluid through the biological organ; and 

a processor responsive to the pressuns data and configured to: 

analyze the pressure dttt^i and provide an indication of contact between the distal 
segment at or near the pressure sensor and the tissue; and 

GO 

receive the flow rate information, process the flow rate information to assess CD 
whether the fluid-flow rate is high or low and control the generator such that the generator 
provides energy of a first level to the electrode system during periods of high fluid-flow and 
energy of a second level, less than the first level, during periods of low fluid-flow. O 

48. (previously presented) A system for applying energy to biological tissue within a 

biological organ having fluid flowing therethrough, said system comprising: ^ 

O 
o 
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a generator for providing energy; 

a catheter carrying an electrode system ul its distal segment, the distal segment having a 
tissue-contacting area adapted to be positioned in the biological organ and intended to contact the 
biological tissue and a fluid-contacting area intended to contact the flaid, the electrode system 
adapted to receive energy from the generator; 

at least one pressure sensor associated with the distal segment^ located v/ithin the tissue- 
contacting area and adapted to provide pressure data indicative of the pressure exerted on the 
distal segraenc at or near the pressure sensor; 

at least one flow sensor positioned within the fluid-contacting area and adapted to 
provide flow-rate data indicative of the flow rate of the fluid through the biological organ; and 

u processor responsive to the pressure data and configured to; 

analyze the pressure data and provide an indication of contact between the distal 
segn^nt at or near the pressure sensor and the tissue; and 

control the generator such that the generator provides energy to the electrode 
system based on the flow-rate data, 

49, (previously presented) A system for assessing the adequacy of contact between 
an electrode and biological tissue within a biological orgttn having biological fluid therein, said 
system comprising: 

a prcssuj^ sensor located on the electrode and configured to provide a reference pressure 
indicative of the pressure at (he electrode when Ihe electrode is positioned in the biological fluid 
and configured to provide an assessment pressure indicative of the pressure at the electrode when 
the electrode is positioned proximal the biological tissue; and ^> 

a processor responsive to the reference und assessment pnsssuns signals and configured to 
analyze the pi^ssure signals and indicate the state of electrode/tissue contact. Q| 
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50. (previously presented) A system fnr assessing the adequacy of contact between 
an electrode and biological tissue within a biologiciil organ having biological fluid therein, 
sysiem comprising: 

a pressure sensor located adjacent the electrode uad coivfigured (o provide a reference 
pressu:^ indicative of the pressure at the electmdti when Ihe electrode is positioned in the 
biological fluid and configured to provide an assessment pressure indicative of the pressure at the 
electrode when the electrode is positioned proximal the biological tissue; and 

a processor responsive to the reference mil assessment pressure signals and configured to 
analyze the pressure signals and indicate the slate ufcleclrodeAissue contact. 
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